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amino-functionalized triethoxysilane
precursors 691

aminolysis 55

aminopolysaccharides 1319

aminopropylalkoxysilane 1315
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angiotensin II 1312

angular frequency, of transition 1292
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anionic surfactant templating method 580
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bacteria 388, 391, 394, 400, 403
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— energy position 912
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barium 779

barium acetate 255, 256, 257

— solution 255

barium alkoxides 375

barium cerate (BCY) 1091
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biliquid foams 72

bimodal binary oxides, with multiple
porosities 1006
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binary oxides, sol-gel synthesis of 1098
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bioactive glasses 1346, 1347, 1349
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— strategies 640
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397
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bis(trifluoromethylsulfonyl) imide 490
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benzene 795
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— radiation 887
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— from Cu,O 1152

blue LEDs 887

— chip 886

blue light 1328
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"B MAS NMR spectra recorded for bulk LiBH,
and the LiBH,@Carbon materials 111
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BM26B optical system, schematic layout 685

BMT ceramics 261

BNKT ceramics 260

boehmite 1019

boehmite crystallites to y—Al,O3

— phase transformation 1005

boehmite-derived hybrid nanoparticles 888

Boltzmann distribution 286

bone 1346

— defects 1345

— density 1346

— grafts, synthetic 1345

— implant interface 1348
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— tissue regeneration 576
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— to HCA layer 1349

Born-Green approximation 678

boronate ester 1321
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1317
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borosilicates 745, 1246
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bovine serum albumin (BSA) 403
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Bragg angle 734

Bragg diffraction 938

Bragg grating structure 952

Bragg reflectors 1036, 1042, 1049, 1258

Bragg scattering 947
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Brij 56, 590
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Brij 76, 590
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Brunauer-Emmett-Teller (BET) analysis 265,
423

Brus effective mass model 734
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1,4-BTEB alkoxy derivative of 591

building block 3, 20

bulk electrodes 1419
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Burkholderia cepacia lipase 980

Bushan model 1229

butanol 780
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1-butanol 247
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C
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Ca-doped PbTiO3 (PCT) 253

CaF,-SiO, xerogels 945
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calcium acetate monohydrate 253

calcium acetylacetonate 861

calcium alginate 374
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1356, 1359

calcium methoxyethoxide (CME) 1360
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calorimetric gas sensors 1173
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— measure 1174

camptothecin 1316, 1330
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capacitance (C) 769, 1415

— voltage curves 782

capacitors 841, 844

(Ca, Pb)TiO3 perovskite thin films

— on different substrates promoting stresses
and 870

— spontaneous pyroelectric coefficients 871

— on two different substrates promoting
preferred orientation of 870

capillarity/evaporation regime

— thickness vs. withdrawal speed 298

capillary condensation 1036

capillary forces 4, 25

capillary pressure 320, 797, 1390

capillary tension 1391

capping agent 1323

capsule-based systems 239

capsule size 78

carbazole charge-transporting molecules 1259
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carbocation 56

carbodiimide chemistry 1358

carbonaceous shell 606

carbon aerogels 557, 561

carbonates 861

carbon coating 1131

— formation of 1100

— LiFePO, 1128

— — material 1134

carbon dioxide 1385

— sequestration 112

carbon gel microhoneycomb materials 992

carbonic anhydrase 1326

carbonization 197

carbon materials 534

carbon nanofibers 418, 419

carbon nanoparticles 1136, 1257

carbon nanotubes (CNTs) 62, 89, 388, 391,
394, 405, 427, 630, 1136, 1208, 1222, 1414,
1422, 1425, 1426. See also multiwalled
carbon nanotubes (MWCNTSs)

— bundles 1223

— C-C bonds 1222

— —ceramic composite 1429

— dispersed in silica sol-gel
nanocomposites 1416

— -doped FSG 333

— -doped silica 1226

— modified, glassy carbon electrodes 404

— -reinforced coatings 1229

— -reinforced silica coatings

— — nanoindentation tests 1228

—— Young’s modulus and hardness 1227

— silica coatings (See CNT-silica coatings)

carbon, silica 1414

carbon/transition metal oxide
composites 1138

carbon xerogels 561

carbothermal reduction 92

carboxyl acid 1320

carboxylated polyethylenimine (PEIC) 851

carboxylates 214, 847

carboxylic acids 212,798, 902, 903, 1128, 1319

— -functionalized silica nanoparticles 476

cartilage 1346

— cells 1347

— does 1347

— high-quality 1347

catalysis 471

catalysts 9, 1386

catalytic activity 449

catalytic process 975

catalytic properties, porosity effects 967
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catastrophic fracture 1354

catechols 609

cathode ray tubes (CRTs) 168, 1258

cathodically electrodeposited

— sol-gel/BSA composite film 403

cathodic deposition 391

cathodic electrochemical deposition 377

— of silane-based sol-gel films 400

cathodic electrodeposition 377, 378

— of silica conductive polypyrrole layers 392

cathodic potential 376

CaTiO;3; ceramics 259

cationic ammonium surfactants 126

cationic costructure directing agent
(CSDA) 501

cationic epoxy resin 392

cationic fluorocarbon surfactant IC-11
[CgF1,CH,OHCH,NH(C,Hs),Cl] 988

cationic organic substructure

— and anionic surfactant molecule TA™ 131

cationic surface 593

cationic surfactants 447, 458, 503, 580, 593,
748

CaTiO3-(Sm, Nd)AlOs solid solution 259

CA-titanium complex 798

Cauchy-Lorentz model 1034

Cauchy model 1034

Cauchy parameters 1034

Ca-Zn matte glaze 1152

CA Z-scan curves 737

CA Z-scan technique 738

13C CP MAS spectra 659

Cd-doped TiO,-SnO, powders 1191

CDDP-carboxylate complex 1322

Cd*" ions 732

CdSe nanoparticles 732, 1043

Ce-doped barium yttrium garnet 263

Ce-doped lutetium aluminum garnet 262

Ce-doped ZnO films 1195

Cep3Gdp 2019 (CGO) 1094

— electrolyte films, dip-coating 1094

Ce(III) oxides 397

Cepslag2 YO0

— codoped ceria electrolytes of 1090

cell growth vehicles 415

cells employing insertion compounds 1096

cellular phones 884

cellulose 487, 530, 635

— aerogel 532

— derivative membranes 991

— fibers 62

— nanocrystallites 636

— nitrate 991

— substrates, electrical conductivity of 1232

CeMo nanocontainers 1375, 1379

— SEM of 1374

centrifugal forces 291, 293

centrifugation 349

CeOCl nanocrystals 32

CeO,-doped LSCAS glass 1297

ceramic bodies 257

ceramic coatings

— cost-effective technique 1207

— limitations of 1207

— metal alkoxides

— — fabrication of films 1207

ceramic composite bulk electrode 1425

ceramic filler

— cross-linking of 1216

ceramic films 480

ceramic glaze formulations 1148

— acid oxides/former oxides 1148

— amphoteric/neutral/intermediate oxides/
stabilizer oxides 1148

— basic oxides/flux oxides/network
modifiers 1148

— insoluble oxides/opacifiers 1149

ceramic materials

— preparation of 1145

ceramic oxides 318

ceramic pigments 1149, 1158

— characteristics 1149

— coloring methods 1149

— dyes 1149

— Google-Academic search tool for 1151,1163

— high refraction index 1150

— for inkjet 1163

— low solubility, in molten glazes 1150

— technical requirements 1150

— thermal stability 1150

— trends 1157, 1158

— of white porcelain 1154

— zircon stains family 1155

ceramic powder 250

ceramics 178, 247, 248, 472, 475, 480, 1346

— for MOF technology 475

— seeds 478

— from sol-gel oxide powders 248

Ceria (CeO,) 359

Ceria-based solid solutions 1089

Ceria nanoparticles 58

cerium acetate 463

cerium acetylacetonate 58

cerium alkoxides 32

cerium halides 32

cerium oxide NPs 184



Ceo.sSmg 1Y0.1019 1090

cetylpyridinium chloride 503, 581

cetyltrimethylammonium bromide 348, 434,
447, 452, 578, 816, 964, 988, 1178

— emulsion 976

— -silica template films 693

— and Si molar ratio 694

— -stabilized emulsion system 348

— surfactant 379, 388

— -templated films 696

— — silica thin films, in situ studies 694

— typical size distribution 949

cetyltrimethylammonium cations 458

cetyltrimethylammonium chloride/
bromide 581

cetyl(trimethylammonium)-p-
toluenesulfonate 976

chaotropic anions 385

charge—discharge cycling 1097

[CH3(CgH17)3N] " [RhCly]-catalyzed
hydrogenation of chalcone 975

chelate effect 794

chelating agents 169, 256, 259, 265, 325

chelating groups 1417, 1420

chelating ligands 197, 212, 797

chelation 168

— of titania precursor 180

chemical bath coating 853

chemical bond 1346

chemical composition effects 321

chemical connectivities 657

chemical etching, of silica walls 998

chemical inertness 1414

chemical nonlinearity 177

chemical-physical methods 165

chemical resistance pigments 1158

chemical sciences 71

chemical sensors 415, 424, 1173, 1413, 1415

chemical shift 657

— interaction 653

— value 664

chemical solution deposition (CSD) 843

— main steps of thin films 845

chemical stability 388, 1031

chemical transformations

— entrapment of acidic catalyst 965

chemical vapor deposition (CVD) 165, 278,
434, 1224

chemisorption 773

chemoresistive properties, of indium
oxide 1180

chemotherap 1346

chemotherapeutic drugs 640
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chemotherapy drug 1361

CH, foam 1015

chimie douce approach 121

Chinese porcelain 1146

Chinese pottery 1152

chiral amino acid 592

chiral mesoporous silica (CMS) 580

chiral organosilica helices 134

chiral organosilica materials 134

chitin 635

chitosan 374, 391, 392, 393, 403, 404, 530, 635,
1359, 1421, 1426, 1430

— -modified silica aerogels 533

chloride 490

chloride microtraps 1377

chloroform 336

C12Hz5(0C,H,),OH 693

choline-stabilized silicic acid 633

chondrocytes 1347

chromatography 575, 576

chromium-doped anatase 1191

chromium-doped calcium zirconate
lakargiite 1161

chromium-doped gahnite 1161

chromium-doped malayaite Cr-
CaSnSiO5 1149

chromophores 141, 144, 145,152,153, 889,900

chymotrypsin 620

CIE color coordinates 888

CIJ. See continuous inkjet (CIJ)

cisplatin (CDDP) prodrug 1326

citric acid 249, 252, 260, 264, 265, 798

— -based gel method 1092

Clausius—Mossotti equation 768

clay delamination 453

clay platelets 453

clay, triaxial system 1146

cleft palates 1345

click chemistry 198

click reactions, for synthesis of new

— precursors 200

C; linker 139

cloaking 1050

CMOS (complementary metal oxide
semiconductor) 768

CNTs. See carbon nanotubes (CNTs)

CNT-silica coatings 1227

— average fracture toughness 1228

— average hardness/Young’s modulus 1227

— electrical properties 1232

— FEG-SEM micrographs 1226

— hybrid sol-gel silica, TEM
micrographs 1220
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— mechanical Properties 1227

— — toughness 1228, 1229

— — wear testing 1229

— Mg alloy 1231

— Mg-Al alloy 1231

— SEM micrographs 1230

— TEM micrographs 1225

— thermal properties 1232

coagulation 463

coalescence 76, 80

coal extraction 1119

coarsening 24

coat-epoxy-Ppy-TiO,-1MB-MgZK10 1378

coating 25

— of soft/hard templates 346

— techniques 279, 854

— thickness 1088

coaxial electrospinning 430

cobalt-doped CCTO 260

cobalt ferrite 1259

— nanoparticles 1259

cobalt(II) acetate tetrahydrate 426

cobalt(II) monoxide nanoparticle-embedded
carbon nanofibers 424

cobalt:L-malic acid ratio 1128

cobalt nitrate 260

cobalt oxide nanoparticles 55

cobalt-platinum particle 625

C-O-C asymmetric vibrations 727

coccolithophorids 605, 606

co-condensation method

— disadvantages 584

(Co, Cu)-doped calcium titanate 259

co-electrodeposition 391, 405

— of silane 400

— — with silica or titania nanoparticles 396

CO, emissions 1072

coentrapped catalysts

— synergism and multisteps 969

CO, gas bubbles 995

— schematic diagram 995

CO, laser 175

Cole-Cole plot 261

collagen 1324

— fibrils 1349

— -silica system 632

collector plate

— optical conversion efficiency 1288

colloidosomes 76

colloids 10, 18, 195, 733

— chemistry methods 732

— crystals 938, 1009

— iron oxide 195

— latex spheres 989

— MOF layer 303

— particles 245

— photonic crystals SB, effects 939

— silica particles 348, 358

— sol-gel made pigments 1162

colored glazed ceramics 1148

— black, pyrolusite (3-MnO,) 1154

— blue cobalt silicate CO,SiO, olivine 1152

— ceramic pigments of white porcelain 1154

— ceramic pigments, trends 1157, 1158

— ceramic pigments, zircon stains family 1155

— cost and hazardous properties 1156

— eco-friendly pigments, development of 1157

— forbidden/limited pigments 1156

— pigments, of white porcelain 1151

— pigment stability improvement 1156

— red cuprous oxide Cu,O 1152

— yellow lead(II) antimonate Pb,Sb,O; cubic
pyrochlore 1153

color rendering factor 1402

color-rendering index (CRI) 884

— values 888

combinatorial phage display strategies 624

commercial inorganic WLEDs 886

complementary DNA 1331

complex coacervates 636, 637

complex Fresnel coefficients 1033

complexity, in chemistry 72

complex materials, synthesis of 214

complex systems, obtained from spin coating
deposition 295

composite ceramics 266

composite glasses 338

composite nanostructures

— synthesis optical prperties 1037

composites 43

Compton effect 181

condensation 83, 149, 375, 382, 578, 579, 657,
1039, 1359, 1390, 1417

— by-products 1350

— mechanisms

— — alkyl halide elimination 50

— — ester elimination 50

— — ether elimination 50

— polymerization reactions 1123

— rates 128, 325, 376

— — effect of ph 376

— — of metal oxide precursors 29

— reactions 6, 22, 29, 50, 168, 322

— of silica 614

conductive glass electrodes 1244

conductive polymers 391



conductive transparent layers 277

conductivity 1415

— of Ti4O; nanostructured pellets 113

conductometric 1416

— H, sensor 1185

conductors 842

confinement effect 666

confocal fluorescence image 307

confocal microscopy 81, 82

congenital defects 1345

consumer products 800

contact angle 408

continuous inkjet (CIJ) 1158, 1164

Contour plots

— DNP-enhanced two-dimensional "H->°Si
correlation spectrum of 660

convection 1388

conventional Bragg reflectors 295

conventional composite

— nanoscale interactions 1357

conventional electrode 1425

conventional glass corrosion 1348

conventional light sources 884

conventional TiO, PILCs 448

CoO-embedded carbon nanofibers 424

COOH-terminated surfaces 476

Co30,4 nanofibers 426

Co-oped barium strontium titanate 257

cooperative self-assembly (CSA) 577

coordination expansion 14

coordination replication method 481

CO poisoning of anode catalyst 1073

copolymerization, of TEOS 1259

copper 47, 391

copper nanoparticles (CuNPs) 1299

copper oxide nanocontainers 1383

— TEM and SEM micrographs of 1383

CO, production amounts 1025

core-shell-corona micelles 348

core-shell electron density distribution

— spherical agglomerates 681

core—shell mesoporous silica spheres

— selective etching of 353

core/shell nanoparticles 1421

core-shell structures 430

core-shell system 638

corona 1310

correlated color temperature (CCT) 884

corrosion 457

— mechanism, of bioactive glass 1348

— protection 388, 393

— resistance 383, 394, 395, 396

corrosive media 397

Index

co-SDAs (CSDAs) 580

CO, sensing applications 1200

cosmetics, for hair coloration 1252

cosmotropic anions 385

cosolvent, role of 1018

costructure-directing agent (CSDA) 501

Coulomb forces 578, 582

Coulombic energy 733

coumarin 153 (C153) dyes

— one- and two-photon spectroscopy 949

counteranions 385

covalent bonds 458, 578

covalent grafting 658

CPT-loaded particles 365

crack-free thick inorganic coating 1093

cracking 25, 1354

Cr-doped CaSnSiOs

— pigments 1163

Cr-doped CaTiSiOs 1163

Cr-doped sphene pigments 1163

Cr doping 1134

cresol formaldehyde 529

CRI See color-rendering index (CRI)

critical C-terminus motif (RRIL) 630

cross-sectional EDX analysis 389

cross-sectional SEM images

— Zn,SnO, fibers 422

CRTs. See cathode ray tubes (CRT')

cryo-TEM 124

crystal-like 4,4'biphenylene-bridged PMO

— hybridization 595

crystal-like domains 591

crystal-like mesoporous phenylene—silica

— derivatized with 593

crystal-like PMOs 577, 591, 593, 594, 595

crystalline anatase TiO, nanorods 32

crystalline BaTiOj3 films 1198

crystalline copper—lime silicate

— Egyptian blue 1151

crystalline a-Fe,O3 1179

crystalline hollow TiO, particles 358

crystalline nanoparticles (NPs)

— with controlled size and shape 1176

crystalline phase of boehmite
(AIOOH-type) 1010

crystalline silica/silicate materials

— features 355

crystalline tin sphene (CaSnSiOs) 1162

crystallization 876, 1350

— mechanisms

— — classical and nonclassical 51

— pathway to tungstite qnanoplatelets 53

— of pore walls 1035
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— insilica, titania, and mixed silica—titania 175

— temperature 253

— of ultrathin films 782

crystal-matrix interface 723

CSA mechanism 578

CSD. See chemical solution deposition (CSD)

CTAB. See cetyltrimethylammonium bromide

CTA" ions 450

CTMAB. See cetyltrimethylammonium
bromide

CuAc,/PVA composite nanofibers 420

cubic fluorite structure 1090

CuCoMnO, spinels 1256

Cu®* fluorescence-ON chemosensor 594

Cu®* ions 592, 594

culture human osteoblasts 1349

cumene cracking reaction 448

Cu nanofibers 419, 420

CuyO microspheres 1262

CuO-Sea Nine 211 nanocontainers 1384

Cu(8-Q)2

— synthetic and theoretical spectra 1376

Curie temperature 260

current flux 387

curved glass 73

Cu,O nanofibers 420

CVD. See chemical vapor deposition (CVD)

cyanide 1427

cyanuric acid derivatives 139

cyclic voltammetry 380, 1416

p—cyclodextrin 377

cyclodextrins 75

cyclohexyl functions 153

cyclometalation 592

cyclopentadiene derivative-based rhodium
catalyst 966

cylindrical micelles 578

cytidine 400, 402

cytosinephosphodiesterguanine
oligodeoxynucleotide 363

cytotoxic drugs 1312, 1316, 1317

cytotoxicity 1316

cytotoxic metals 615

d

DDS. See drug delivery system (DDS)
DDS applications 363

Debye Sherrer 827

decomposition

— of polymer components 417

deep X-ray lithography (DXRL) 181, 184
deferoxamine mesylate 46

degree of association 13

Degussa P25 913, 920

— commercial catalyst 455

Degussa P25 TiO, powders (P25) 361

dehydrogenation temperature 108

dehydroiodination, to styrene 972

Demosponges 613, 615

— primorphs 617

dendrimers 576

dense ceramics 265

dense nanostructured monoliths 112

dense TiO, coatings

— photocatalytic activity of 918

dense wavelength division multiplexer
(DWDM) system 713

densification 174, 175, 177, 182, 540

density 317

— functional theory (DFT) 656, 768

— — calculations 656

— — geometry optimization 46, 664

— modes 1032

deoxyguanosine 400

deoxythymidine 400

depolymerization 197

deposition

— conditions 293

— rate 375

— time 381

deprotonation 56, 132, 592

desert rose microparticles (DRMs) 479

detection limits 1413

devitrification of silica-titania matrix 175

dewetting 78

dextran 991

DFB grating, using SF films 953

DFT. See density, functional theory (DFT)

DH-BP(OH),

— fluorescence quantum yield of 1292

— in polyvinyl butyral (PVB) 1291

dialkoxysilanes 755

1,3-dialkylimidazolium salts 488

diamidepropyltriethoxysilane 897

diamidosils 902, 903

diamines putrescine 630

diaminoalkanes 1320

diamminedinitropalladium ((Pt
(NH3)2(NO,))) 1194

diamond 71

diaphorase 404

diaryl- and dialkylimidazolium precursors 504

diarylethenes 1246

diatomite earth 617

diatoms 198, 605, 609, 610, 613, 615, 629,
636, 638



— frustule 611

— multiscale porosity of 612

— shell 615

dibenzyl ether 44, 55

dicarboxylic acids 476, 1079

dichlorobis(triphenylphosphine)palladium
(1) 964

dichloromethane 531

2,6-dichloropyridine-N-oxide (Cl,pyNO) 977

1,3-dicyclohexylpropan-1-ol 976

didodecyldimethyl ammonium 458

dielectric ceramics 259

dielectric constant 258,261, 262, 338,417,767,
768, 775, 861, 1039, 1252

— for solid solutions 768

— variation 255

dielectric loss 255

dielectric materials 769

dielectric matrix 1261

dielectric media 1036

dielectric permittivities 768, 862, 863, 864, 867,
871, 1033

— of ceramics 257

dielectric properties 862, 872

dielectrics 842

Diels-Alder reactions 239

diethoxysiloxane—ethyltitanate copolymer 799

diethoxysiloxane—ethyltitanate [Si(OEt),OTi
(OEt),0]x polymer 803

diethylene glycol 195

diethylenetriamine pentaacetic acid
(DTPA) 831

diethylindium alkylating reagents 965

diethylzinc (ZnEt,) vapor 474

differential scanning calorimetry (DSC) 548,
757

diffraction 1032

diffuse reflectance spectroscopy 269

diffusion 1362

— coefficient 286

— limitation 19

diffusion-limited cluster aggregation
(DLCA) 683

— growth mechanism 686, 690

digital cameras 884

diheptyl-bipyridyl-diol

— luminescence of 1298

6,60-diheptyl-bipyridyl-diol (DH-BP
(OH),) 1290

6,60-diheptyl (2,20-bipyridyl)-3,30-diol

— fluorescence of 1291

— structural formula 1290

1,2-dihydronaphthalene

Index

— disproportionation of 967

— to naphthalene 967, 968

— 1-tetralol, dehydration 965

2,2-dihydroxy 1255

dihydroxybenzene 1426

— isomers 1427

diisopropyl ether 799

diisopropylzinc 134

fB-diketonate 860

pB-diketones 848

dimerization 1328

dimethoxydimethylsilane (DMDMS) 330, 332

N-(3-dimethylaminopropyl)-N' -
ethylcarbodiimide (EDC) 1314

dimethylaminopropyltrimethoxysilane
(DMAPTS) 580

2,3-dimethylbutane-2,3-diol 973

2,2-dimethylbutan-3-on 973

dimethyldiethoxysilane (DMDES) 524

dimethyldiethoxysilane (Me,Si (OEt),) 658

dimethyldimethoxysilane (DMDMS) 323

dimethylformamide (DMF) 541, 594

— ormosil sol-gel solution 1298

N,N-dimethylformamide (DMF) solution 698

dimethyl sulfoxide (DMSO) 1358

diorganodialkoxysilane 5

dip-coated Ce(III)-doped

— bis (triethoxysilylpropyl) tetrasulfide
(BTSPS) films 396

dip coating 279, 296, 376, 381, 714, 767, 853,
854, 1100, 1176, 1258

— advantages and drawbacks of 302

— combining models to describe
simultaneously both regimes 301, 302

— critical examples of films prepared by 302,
303

— fundamentals of 297, 299

— generalities on 296, 297

— model for capillarity regime 299, 300

— model for draining regime 300, 301

— porous films 1413

— SEM images of typical nanostructured
films 303

1,5-diphenylcarbazone 1254

diphenyldiethoxysilane (DPhDES) 1084

diphenyldimethoxysilane (DPDMS) 898

2-diphenyl-(phosphino)-ethyltri(ethoxy)
silane 979

diphenylsilanediol (DPSD) 726

dipole 731

— moment 10, 768

dipole-dipole couplings 654, 664

dipole—dipole interactions 544
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dip-pen lithography 99

direct methanol fuel cell (DMFC)

— applications 1079, 1083

— membranes 1073

direct synthetic methods, of nanotubes

— electrochemical synthetic routes 428

— electrospinning routes 428

— hydrothermal synthetic routes 427

disk-like alkoxysilane precursors

— surfactant-directed polycondensation of 593

disk-like PBI precursors 593

dispersing agent 1130

dissolution-recrystallization process. 326

distortion 1047

distributed feed-back (DFB) lasers 947, 952

— action, pump laser incidence angle 948

distyrylbenzene imide 152

disuccinatocisplatin (DSCP) 474

disulfide bonds 1324

disulfide-bridged polysilsesquioxane 1081

disulfide linkages 1325

dithiothreitol (DTT) 1324

di-/tri-alkoxysilanes

— copolymerization of 755

diureapropyltriethoxysilane 897

diureasils 902, 903, 904

— hybrids 894, 903

diureido derivative 143

diureidophenylene precursor molecules 135

diurethanepropyltriethoxysilane 897

diurethane siloxane (DURS) 1285

diurethanesils 902, 903

divalent and gemini surfactants 581

diversity 633

divinylaniline-bridged PMO material 592

divinylpyridine (v-Py)-bridged alkoxysilane
precursor 592

DLCA. See diffusion-limited cluster
aggregation (DLCA)

DMA. See dynamic mechanical analysis (DMA)

1D macroscopic structures, design 88

— electrospinning 89

— — coupling sol—gel reactions and

electrospinning 90, 93
— — TiO, fibers for dye-sensitized solar cells 89,
90

DMDES. See dimethyldiethoxysilane (DMDES)

DMDMS. See dimethoxydimethylsilane
(DMDMS); dimethyldimethoxysilane
(DMDMS)

DME. See dimethylformamide (DMF)

DMSO/ethanol mixtures 1197

DNA denaturation 1332

DNA duplex 1332

3D nanofabricated materials 178

DNM: dinaphthoylmethane, complex with 940

DNP. See dynamic nuclear polarization (DNP)

DNP-enhanced 'H-'°N CP MAS
spectrum 662

DNP-enhanced 'H-*’Si CP MAS spectra 661

DNP MAS—-NMR, characterization of
functionalized mesoporous silica 659

DNP-NMR for mesoporous materials 661

1,12-dodecanediol 33

dodecane thiolate 897

dodecylamine 56, 798

dodecyltrimethoxysilane (DTMS) 396, 408

3DOM CeO,/TiO, catalysts 1025

3DOM TiO, carrier 1024

dopamine 1421, 1425, 1426

dopamine-imprinted film 1429

doped sol-gel glasses

— green potential of 1057, 1058

doped sol-gel materials 1261

doping 262, 1132, 1354

— sol-gel films 182

doping TiO,

— with urea 923

double emulsions 79

double meso—macrotemplating interaction

— formation of 1001

downconversion processes (DCP) 945

doxorubicin (DOX) 365, 1319, 1320

— anticancer molecule 835

DP-bioglass

— Fe ions 834

DPDMS. See diphenyldimethoxysilane
(DPDMS)

DPhDES. See diphenyldiethoxysilane
(DPhDES)

1D photonic crystals 1047

— sensor platform 1041

3D pore wall framework 586

3D printed materials 1362

DPSD. See diphenylsilanediol (DPSD)

3D rigid networks 319

droplet-assisted deposition (aerosol and
inkjet) 304, 308

droplet-shaped particles

— asymmetric particles 676

droplets of aqueous electrolytes 992

drop on demand (DOD) inkjet 1158

drug carriers 587

drug delivery system (DDS) 122, 360, 638

— biochemical-responsive 1323

— and bioinspired material 560



— enzyme-responsive 1322

— internal stimuli-responsive 1317

— multiple stimuli-responsive 1332

— stimuli-responsive 1317

drug-release materials 415

drug-surface interactions 666

Dry Colours Manufactures Association
(DCMA)

— ceramic pigments, classification of 1157

drying 767, 1350

drying barium titanate precursor film

— time-resolved SAXS patterns 700

drying control chemical additives
(DCCAs) 541, 687

drying control chemical agent (DCCA). 328

drying, of gel 1390

drying process 229, 328

dry spraying 247

dry ZrO, nanoparticles 1216

3D silicification procedure 638

D-sorbitol dehydrogenase 404

d-spacing 134

0D structures, design of 72

— aerosol processing 72

— capsules 75, 76

— introducing a hydrophilic compartment
79, 80

— mineralization of wax dispersion 76, 77

— simple emulsions preparation 76

— temperature-triggered release 77,79, 81, 83,
85, 87

— water@wax@water emulsion
formulation 80

— water@wax@water emulsion
mineralization 80, 81

— wax@water@oil emulsion formulation
83, 84

— wax@water@oil emulsion
mineralization 84, 85

DTMS. See dodecyltrimethoxysilane (DTMS)

dual mixed micelles 988

durability 1403

DURS. See diurethane siloxane (DURS)

dye-based random lasers 1262

dye-bridged epoxy functional
oligosiloxanes 894

dye-bridged hybrids 889, 899

dye-bridged oligosiloxanes 895

dye-bridged organic—inorganic hybrids

— emission (x, y) CIE color coordinates and
other relevant parameters 894

dye-doped GLYMO monoliths 331

dye-doped hybrids 888, 900

Index

dye-doped MAPTMS monoliths 331
dye-doped multiphasic composite monolith, as
laser media 338
dye-doped nanostructured silica gels 1262
dye-doped siloxane-based hybrid
materials 900
dye loading 1251
dye materials 1257
dye—matrix interactions 1245
dyes 460
dye-sensitized nanoparticles 955
dye-sensitized solar cells (DSSCs) 89
— technology 89
dynamic mechanical analysis (DMA) 552
dynamic nuclear polarization (DNP) 655
dynamic random access memory (DRAM) 769
— capacitors 770

e

Earth gravitational magnetic field 1260

earth oxides 780

EASA. See electro-assisted self-assembly
(EASA); electrochemically assisted
selfassembly (EASA)

EBL-assisted patterning technique 179

echinoid skeletal plates 990

Eco-friendly pigments 1158

economical losses 1058

economic dimensions 1068

EC window device 1244

EDTA-citrate complexing method 1095

EDTA-citrate (EC) complexing sol—gel
process 1095

EDX mapping 760

EEP. See environmental ellipsometric
porosimetry (EEP)

effective medium approximation (EMA)
theories 1036

efficient light-emitting diodes (LEDs) 1032

eggshell membranes 990

Egyptian blue 1151

EHEC phase contrast/fluorescent microscopy
of 922

eicosane 80

EIS measurements, of paint systems 1380

EIS spectra 1380

elastic deformation 289

electrical conductivity 61, 419

electrical gas sensors

— classification of 1174

electrical generation 1119

electrical permittivity 1039

electrical properties 252, 867, 1415
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electrical sensing tests 1191
electrical signal 1174
electrical transportation 1119
electric field 1240
electric power 884
electroanalysis 383, 388, 393
— of Hg(II) 398
electro-assisted deposition 308, 310, 376
electro-assisted self-assembly (EASA) 385
— deposition 447
electrocatalysis 394
electrocatalytic activity 1414
electrocatalytic oxidation 404
electroceramics 841
electroceramic thin films
— chemical solution deposition 844, 845
— — alkoxide-based methods 846
— — amine-based methods 850
— — aqueous solution-gel methods 852
— — carboxylate- and p-diketone-based
methods 847, 848
— — ceramic conversion, of solution layer 854
— — crystallization, thermal annealing of 858
— — kinetic factors 856
— — thermodynamic factors 855
— — diol methods 848, 849
— — onto substrate 853, 854
— — Pechini methods 848
— — polymer-assisted methods 850, 851
— — precursor solution, synthesis 846
— — single-step processing or rapid heating
858
— — two-step processing or conventional
heating 857
— devices 841
— solution-deposited layer, conversion 843
electrochemical behavior 1425
electrochemical capacitors 424
electrochemical cells 421
electrochemical deposition 373, 397
— of non-silicon sol-gel films 381
— of sol-gel films 374
— two-electrode compartment 373
electrochemical deposition, of sol-gel hybrid
films 388
electrochemical energy 789
— storage 1120, 1121, 1122
electrochemical impedance spectroscopy
(EIS) 394, 1378
electrochemically assisted selfassembly
(EASA) 309, 310
electrochemically deposited sol-gel films
— applications 394, 405, 406, 407, 408

— biocomposite films 400, 401, 402, 403, 404,
405

— composite films 390, 391, 392, 393

— corrosion protection/adhesion
promotion 394, 395, 396, 397

— deposition parameters, effect of 379, 380,
381, 382

— hybrid/composite films, codeposition 388

— hybrid films 389, 390

— local sol—gel films deposition by SEM 386,
387

— manipulation of 379

— mechanism of 374, 375, 376, 377, 378

— nanostructured silica thin films 383,384,385

— selective patterns 385, 386

— sensors 397, 398, 399, 400

electrochemical methods 1042

electrochemical sensors 1414, 1415, 1416,
1418, 1426, 1427

— based on nanocomposites by sol-gel 1418

— for dopamine 1426

electrochemical transduction 1414

— mode 1416

electrochromic device 1244

electrochromic windows 1244

electrodeposited PhTMS film 394

electrodeposited silane films 396

electrodeposited silica 397

electrodeposited sol-gel-based SPME
fibers 406

electrodeposited TiO, films 386

— thickness 382

electrodeposited ZrO, films

— effect of added water on the thickness 382

electrodeposition 373, 395, 397, 431

— of BTSE on aluminum alloys 395

— of gold using silica spheres 404

— at mild cathodic potentials 396

— of nonfunctionalized silanes 389

— of polypyrrole/silica composite films 393

— of silane 378

—— films 380

— of sol-gel films

— — driven by local pH change on 392

— sol-gel hybrid films 389

— of TEOS 396, 400, 405

— TEOS, MTMS, and PhTMS films on
aluminum alloys 394

electrodes 1031

electrode surface 376

electrodynamics 1044

electro-optics 1239

electrolysis 377, 382



electrolytes 1031

electromagnetic radiation 731, 1388

electromagnetic (EM) theory 1032

electromagnetic waves 1039

electromechanical anisotropy 253

electron beam evaporation 1032

electron beam lithography 178, 180

electronegativity of metal atom 1016

electronic conductivity 1098, 1137

electronic oxides 877

electron irradiation 179

electron microscopy 52, 135

electron paramagnetic resonance (EPR) 124

— transitions 655

electron-releasing 1016

electron-transfer 398, 403

— pathway 405

— resistance 400

electron-withdrawing character 586

electro-optical devices 714, 1242

— based on biofilm structures 1241

— dynamic properties of 1241

— in off- and on-states 1243

electro-optical film devices. See electro-optical
devices

electro-optical properties 1241

electro-optical window

— based on liquid crystal dispersions in sol-gel
matrices 1240

electrophilic reaction 321

electrophoretic effect 379, 393

electropolymerized polypyrrole film 392

electropositive titanium metal 1013

electrospinning 89, 90, 113, 415, 416, 419, 420,
421, 424, 430, 1355, 1360

— polyacrylonitrile (PAN) nanofibers 419

— process 89

— of PVP/TEOS composite 430

— solution 427

— using cobalt(I) acetate anhydrous
(C0C4H6O4) 424

electrospun bioactive glass 1356

electrospun iron(IIl) p-toluenesulfonate
(FeTos) nanofibers 417

electrospun nanofibers 415

electrospun polymeric fibers, usages 417

electrospun PVP/T;(O'Pr), composite
fibers 430

electrostatic forces 582, 1241, 1389

electrostatic interactions 124, 282, 580, 593,
624, 630, 1328

ellipsoidal MoO, nanoparticles 52

ellipsometric porosimetry (EP) 1036
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ellipsometry 395, 1034

ellipticity 1260

emission lines 1296

emission quantum yield values 896

emissivity 1402

emmer wheat, silicified awns of 610

emulsification 80

emulsion droplets 345, 348, 1009

emulsions 100, 974

— polymerization 1372

— system 351

— templating 992

enantiomeric excess, determination of 969

enantioselective catalysis 977

encapsulated molecules

— dynamics of 665

— porosity 665

encapsulating proteins 634

encapsulation 75, 415

— of bacteria 404

endonucleases 1332

endosomes 1318, 1322

endotemplate methods 579

energy conversion 561

energy efficiency 1385

energy storage 1071

— devices 1096

energy transfer rates 942

engineered ceramics 478

enhanced permeation 1311

enhanced permeation and retention (EPR)
effect 1311

environmental ellipsometric porosimetry
(EEP) 918

environment-friendly sol-gel coatings 1058,
1059, 1060, 1061, 1062, 1063

enzymatic esterification 981

enzymes 388, 391, 394, 400, 1322

— immobilization 122

enzyme-triggered controlled process 363

EP. See ellipsometric porosimetry (EP)

epitaxial films 873, 874

epitaxy 868

epoxidation

— of geraniol 450

— of olefins 450

— of styrene and a-methylstyrene 450

epoxide-initiated metal oxide gels and
composites 528

epoxide selectivity 450

epoxy-amino cross-linking reaction 1220

epoxy-based ORMOSIL 331

epoxy-bearing alkoxides 169
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epoxy—PPy-TiO,—~MBT coatings 1378

1,2-epoxy propane 529

epoxy resins 391, 397, 459, 530

epoxy-silica—ormosil precursor 1286

EPR effect 1312. See enhanced permeation and
retention (EPR) effect

EQE. See external quantum efficiency (EQE)

erbium(III) nitrate hydrate 256

erbium ions (Er*™) 728, 1257

— Boltzmann distribution of 945

— -doped optical waveguide amplifiers 714

— -doped ormosil planar waveguides 724

— ions 933

— spectra obtained for 934

ermal conductivity plots of 754

erosion 609

(Er, Yb)-doped BaTiO3 256

Escherichia coli 32, 403, 637, 938, 1353

ESIPT mechanism of energy dissipation
1255

eskolaite Cr,OCr,03 1155

esterases 1323

esterification

— of formaic acid 490

— reaction 49

EST (emulsion/solid transport) process 974,
976

etching 175, 178, 777

— method, selective 352

ethanol 127, 197, 215, 247, 258, 260, 264, 282,
335, 374, 400, 430, 445, 802, 1390

— -in-water microemulsion mechanism 993

— -siloxane mixtures 1390

— solution of titanium alkoxide 359

etherolysis 50

ethoxide 196

ethoxysilane groups 1358

ethyl alcohol 262, 1100

ethyl-derivatized porous solid catalytic
material 976

ethylene-bridged mesoporous materials 587

ethylene carbonate)/dimethyl carbonate
(DMC) 1102

ethylenediaminetetraacetic acid 852, 1093

ethylene diamine tetraacetic acid (EDTA) 195,
259, 848

ethylene dimethacrylate (EGDMA)

— distillation—condensation polymerization
of 1376

ethylene glycol (EG) 195, 250, 259, 1093, 1124,
1128

ethylene glycol dimethacrylate
(EGDMA) 1084

ethylene glycol-mediated reduction, of
H,DPtCly 44

2-ethyl hexanoates 214

2-ethyl-1-hexanol 777

1-ethyl-3-methylimidazolium 489

1-ethyl-3-methylimidazolium bis
(trifluoromethylsulfonyl)imide 491, 493

ethyl orthosilicate 49

ethyltriethoxysilane (ETEOS) gel 452

etrahydrofuran 1100

Eu(btfa)3;(MeOH)(bpeta) 940

Eu(DNM);(TOPO), 940

Eu-doped organically derived Si-(HIPE) hybrid
materials

— excitation spectra 102

European beam lines 685

European porcelain discovery of 1145

European Retrieval Carrier (EURECA) satellite
and in Space Shuttle experiments 558

europium 1257

— Eu®"—containing spheres, SEM images 939

— Eu*"-doped sulfides 887

— Eu®* luminescent complex 938

— Eu®* photoluminescence properties 929

europium RR-2-P-oxides complexes

— luminescence intensification of 1298

evaporation 284, 286, 288, 291, 300, 538, 1350

— -induced micelle packing (EIMP) 74

— -induced superlattice formation 59

evaporation-induced self-assembly (EISA) 74,
99, 127, 579, 947

evaporation rate 293, 301

EXAFS. See extended x-ray absorption fine
structure (EXAFS); X-ray absorption
(EXAFS)

EXAFS in-situ spectroscopic techniques 674

excited-state intramolecular proton transfer
(ESIPT) 1290

exotemplate methods 579

ex situ powder X-ray diffraction (XRD) 52

ex situ transmission electron microscopy
(TEM) 53

extended 2D structures, design of 99

extended 3D structures, design of 99

— carbon-(HIPE) as Li Ion negative
electrodes 107

— enzyme@organo-Si-(HIPE): high efficient
biocatalysts 104, 105

— Eu3+@Organo-Si-(HIPE): photonic
properties 101, 103

— foams 99, 101

— LiBH4@carbon-(HIPE) for hydrogen storage
and release 107, 112



— Pd@Organo-Si-(HIPE): cycling Heck
catalysis reactions 103, 104

— Si-(HIPE) as hard template to carbonaceous
foams and applications 106

— silica foams: Si-(HIPE) 101

extended x-ray absorption fine structure
(EXAES) 673

— analysis 792

external quantum efficiency (EQE) 893

external stimuli drug delivery 1326

— light 1328

— magnetic field-responsive DDSs 1331

— temperature 1326

external visible solar reflectance 1402

extrusion 93, 94

— composite fibers prepared with help of
polymer dehydration/reticulation 96

— V,0:5 fibers as alcohol sensor 94, 95

f

FA. See folic acid (FA); formic acid (FA)

fabricated Ni-embedded silica nanotubes 432

fabricate hierarchically meso—macroporous
binary mixed oxides

— self-formation phenomenon 1008

fabricating antireflection (AR) coatings 360

fabrication

— of 3D structures by laser irradiation 178

— of monoliths 318

— — routes for 324

— of optical sensors 1414

— of Pt nanotubes using ZnO nanorod 432

— of silica xerogel monoliths 327

Fabry-Perot interferometers 939

Faraday effects 822, 824, 1413

Faraday rotation 822, 823, 1259

— angle 822

— spectrum 823

Faraday-Tyndall light cone 1147

FAST sintering 264

fast sol-gel monoliths

— doped with a photochromic dye 335

— as optical nonlinear filters 334

fast sol—gel process 331

FAST specimens

— phase content of 265

fast thermal (FT) treatments 1038

fatigue resistance 1362

FeCl; anhydrous 1100

Fe-doped ZnO nanocrystalline powders 1197

Fe,O3 core/silica—surfactant shell
nanoparticles 352

Fe(OEt); 363

Index

Fe;O3-In,O3 composites 1179

Fe,O3-In,0O3 sensors

— to C,HsOH 1180

y—Fe;Osmagnetic nanoparticles 825

y—Fe,O3 magnetic nanoparticles 1260

y—Fe,O3 nanocomposite

— Faraday rotation 824

y—Fe,O3 nanocomposites

— magneto-optical properties of 823

a—Fe;O3 nanoparticles coating 352

Fe304 nanoparticles, in ethylene glycol 360

Fe;04-organosilica yolk—shell particles 354

Fe—O-Si covalent bonds 1217

y-Fe;03/Si0, samples

— Faraday rotation 823

y—Fe;O3 superparamagnetic particles 1259

Fe,O3 template 352

Fe,03-TiO, composite nanofibers 424

Fermi velocity 729

ferric chlorides 449

ferrimagnetic CoFe,O, 179

ferrite nanoparticles 815

ferrocene 593

ferrocenyl-modified PMO 593

ferroelectrics 877

— ceramics 248, 249

— — materials 255

— properties 862, 872

— thin films 1198

ferroelectric strontium bismuth tantalate
(Sro gBiy »Tay,Qg) thin films 860

ferrosponges 835

ferrous chlorides 449

FE-SEM images

— of [Al(OH)(ndc)]n replica 481

— of PDBS tubes 149

— of silica/alumina nanoarchitectures 456

— of a silico/alumina-sepiolite
nanoarchitecture 460

Fe/Si molar ratio 824

Fe/SiO, nanocomposites 816

fiber matrix 1393

fiber-optics 1254

— sensors 1253

fibroblast cells 638

fibrous clay nanoarchitectures 462

fibrous silicates, as building blocks

— in sol-gel nanoarchitectures derived from
clays 457

Fick’s first law 286

field-activated sintering technique (FAST)
264

field cooling (FC) 818
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field emission scanning electron microscopy
(FESEM) 265

film electrodes 1419

film hydrophobicity 1187

film thickness 301

filters 1245, 1256

firing temperature 174

Fischer—Tropsch synthesis (FTS) 558

flame hydrolysis 790

flame spray pyrolysis 228

flexibility 1356

flexural tests 551

fluid velocity 306

fluorene 406

fluorescence 81

— filters 81

— radiation 182

— spectroscopies 713

fluorescent confocal microscopy

— hydrophilic rhodamine 6G fluorescent
probe 86

fluorescent dye N-1-(3-trimethoxy-
silylpropyl)-N-fluoresceylthiourea
(FITC-APTMS) 829

fluorescent organic molecules

— absorption and emission of 1290

fluorescent pH indicators, in hybrid
matrices 1253

fluorescent protein 617

fluorescent silica nanoparticles 895

fluorescent silsesquioxane-based OLEDs 893

fluoride materials 1257

fluorides 1135

fluorinated polymer PVDF-HFP 1085

fluorinated surfactant (1H,1H,2H,
2H-perfluorodecylpyridinium chloride) 350

fluorocarbon surfactant 581

fluoropolymers 1076

F-127 mesoporous TiO,-anatase films

— methyl ethyl ketone degradation 918

f-MWCNTs

— silica matrix 1229

— TEM micrographs 1225

FOCS (fiber optics chemical sensors) 1254

folic acid (FA) 1316, 1317, 1325

food technology 576

formamide 10, 541

formation

— of aluminosilicate 1008

— of hierarchically porous materials 990

— of macropores 1012

— of a macroporous pattern 1013

— of methane bubbles 1014

— of siloxane (Si-O-Si) bonds 1080
formic acid (FA) 490, 902
— esterification 490
— solvolysis 490
— — compositions leading to brittle or compliant
ionogel 491
fouling release (FR) 1061
Fourier transform 675, 676, 677
Fourier transform infrared spectroscopy
(FTIR) 612, 673,713, 1217
— absorption spectra 183
— — coatings prepared from TEOS and MTES/
TEOS (HS) 719
— characterization 459
— GISAXS study 696
— in-situ spectroscopic techniques 673
— of ormosils 727, 728
FP6-IP-multiprotect 1371
fragile organic molecules 1284
free electron density 1175
free energy 778, 855
free radicals 182
freeze drying 320, 1359
frequency-time plots 380
frequency variation of gold QCM
— electrode 380
Fresnel equations 1150
Frolich condition 1044, 1046
fructose 595
FSG material 333
FSG monolith 333
FSG process
— temperature and pressure profiles vs.
time 332
FSM-16 577
FSM-# (folded sheet mesoporous materials-#)
notation 576
Fudan University (FDU) 576
fuel cells 1031
— PEMFC 1072
— — inorganic membranes 1085
— — Nafion membranes for high-
temperature 1073
— — nonfluorinated organic—inorganic
nanocomposite 1076
— power density 1091
— sol-gel materials 1072
— solid oxide fuel cells (SOFC) 1086
— — cathodes 1093
— — electrolytes 1087
fuel oxidation kinetics 1073
fuel permeability 1077
fulgides 1246



fullerene-doped hybrid—gel films 182

fullerenes 71, 182

full width at half maximum (FWHM) 718

fumed silica 228

functional alkoxysilane precursors

— commercially available 199

functional and mixed ligand metal

— alkoxides 212

functional and mixed ligand silicon

— alkoxides for facile hydrolysis 197

functionalized carbon nanotubes
(FCNTSs) 1221. See also carbon nanotubes
(CNTs)

functionalized mesoporous silicas

— self-assembly of 127

functional polyorganosiloxane porous
materials

— from tri- and dialkoxysilanes 751

functional silicon alkoxides 198

funnel-like macrochannels 1021

funnel-like macropores 1013

funnel-like/straight macrochannels 1002

fusion proteins 615

g9
GaAs cell 1289

Gadolinia-doped ceria 1091

Gadolinium hydroxycarbonate
nanoparticles 830

Gadolinium(III) 826

gadolinium niobates 781

gadolinium nitrate hexahydrates 1090

galacto-oligosaccharides 1322

B-galactosidase 1322

galactosyl ligands 1317

gallium oxide 620

— solids 631

GaN-based blue LEDs 885

Ga,03-based sol-gel films 1178

Ga,O3 sensors 1178

Garnet-related compounds 1101

gas conductivity 1388

gas diffusion layer 1073

gas humidification 1079

gas-filled panels (GFP) 1404

— barrier foil and baffle structure inside 1405

gas-induced optical transmittance
variation 1188

gas sensing, and applications 1173

— binary metal oxides 1177

—— aluminum oxide 1177

— — cerium oxide 1177

— — copper oxide 1178

Index

— — gallium oxide 1178, 1179

— — indium oxide 1180, 1182, 1183

— — iron oxides 1179, 1180

— — molybdenum oxide 1183, 1184, 1185

—— nickel oxide 1185, 1186

— — silicon dioxide 1186, 1187, 1188

— — tin oxide 1188, 1189

— — titanium oxide 1189, 1190, 1191, 1192,
1193

— — tungsten oxide 1193, 1194

— — zinc oxide 1194, 1195, 1196, 1197

— — zirconium oxide 1197

— devices 1198

— purposes 1189

— sol—gel-based iron oxides 1179

— ternary/quaternary oxides 1198

— — metal titanates 1198, 1199, 1200

—— NASICON (Na3Zr,Si,PO1,) 1200

— tests 1196

gas sensors 1041, 1173, 1192

— based on sol-gel films 1253

— field 1186

gate voltage 769

GdBaCo,05+6 (GBCO) 1095

Gdp1Cep 90195 (GDC) powder 1090

GDC powders 1090

Gd-doped ceria 249, 250

GDLC films 1240

gel aging, and solvent exchange 535

— aging process 535, 536

— effect of solvent exchange 536, 537

gelatin 632, 633, 636, 1323, 1358

gelatin—silica composite 634

gelatinous membrane 951

gelation 3, 17, 326, 490, 493, 532, 992, 1354

— inhibitor 327

— meso- and microporosities 993

— rate 327

— of silica network 1359

— time 452, 490, 758, 1354

gel drying 538

— ambient pressure drying 540

— — evaporative drying 541, 543

— — gel pretreatment 540

— freeze-drying 538

— phase diagrams 539

— supercritical drying 543

— — high-temperature supercritical drying 543,
545

— — low-temperature supercritical drying 545,
546

gel-glass-dispersed liquid crystal (GDLC)

materials 1240
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gelification 375, 380, 452

gel modification, and chemical
functionalization 537

gel-vapor condensation 144

gel point 18

gel powders 246

gel preparation 1389

gel time 18

germania particle 625

germanium oxide particles 629

Gibbs free energy 488

GIPAW (gauge including projector augmented
wave) method 656

GISAXS diffraction 696

GISAXS geometry 694

glacial acetic acid 253, 256

glass bulb 883

glass ceramic particles 1212

glass composition 1349

glass dissolution products 1348

glass/dopant combination 1282

glass-forming oxides 745

glass-based materials 317

glass-forming process 23

glass—carbon electrode (GCE) 447

glass—ceramic (GC) particles 1211

glass slide, covered with a film of Si(OEt);-Cy-
ImPV

— exposure of vapor of HCL 153

glass substrate, EM images 938

glass transition temperatures 893

glassy carbon (GC) electrodes 386, 1417, 1426,
1427, 1430

glaze—zirconia surface 1150

glazes 1149

— ceramic pigments 1149

— zinc oxide 1149

global sustainability crisis 1068

globular proteins 634

glucose biosensing 1428

glucose dehydrogenase 405

glucose oxidase 403, 404, 1418

— co-electrodeposited 403

glucose sensor 1418

gluing agent 462

Gluoconacetobacter xylinus 951

glutaraldehyde 476

glutathione 1426

glutathione-responsive DDSs 1323

glutathione-responsive drug delivery
system 1325

glycerol 456, 457, 541, 637

glycerol kinase 403

glycerol-3-phosphate oxidase 403

3-glycidoxypropyltrimethoxysilane
(GPTMS) 104, 169, 323, 396, 404, 405, 691,
934, 1084, 1102, 1219, 1285, 1358

— -derived pseudo-polyethylene oxide 1084

— hybrid films 185

y-glycidoxypropyltrimethoxysilane
(GPTS) 726

3-glycidyloxypropyltriethoxysilane 236

glycine 662, 663

— on mesoporous silica, characterization of
adsorption 663

glycol 169, 859

— derivatives 198

glycoprotein gp120, 1316

B-glycosidic bonds 1323

3-glydoxypropyltrimethoxysilane 1377

gold 391, 1043

— electrode 1420, 1427

— hydrosol 463

gold nanoparticles 184,393, 400, 404, 464, 624,
1417, 1423, 1426

— laser-induced heat generation 945

gold nanoparticle/silica core/shell MIPs

— preparation procedure of 1422

gold nanorods 1261

gold particles

— faceting of 362

Golgi apparatus 1318

Google—Academic search tool for ceramic
pigment 1163

GPTMS. See 3-
glycidoxypropyltrimethoxysilane (GPTMS)

graded refractive index (GRIN) glasses 318

grafting 584

— advantage of 583

— of alcohols

—— on HSQ surface using Zn(II) Lewis acid

catalysts 761

— of silica coupling agents 230

Graham’s dialysis 1147

grain size 250, 255, 734, 871, 872

— effect 871

granular aerogels 1396, 1399

— -based glazing 1400

— -based translucent insulation materials 1397

— -based window 1399

graphene 1136, 1414, 1422

— aerogels 534

— -based materials 426

— -embedded nanofibers 426

— -embedded polymeric fibers 426

— -functionalized nanofibers 426



— oxide 44, 1418

— sheet 426

graphene—PBASE/PVAc nanofibers 427

graphite 71, 1426, 1428

— anode 1119

graphite—ceramic composite bulk
electrode 1425

grazing incidence (GI-)SAXS 693

greenhouse gas emissions 1385

green rust 481

grid-based electricity 883

group IVB oxides 1088

growth factors 1360

GSH-responsive drug delivery 1324

GSH-rich reductive environment 1326

guanidinium sulfonimide ion 499

guanosine 400

Guerbet-type reaction 49

Guinier approximation 678, 683

gyromagnetic ratio 653

gyrotron 655

h

HA. See hyaluronic acid (HA)

HAADE-STEM image

— AuPd nanoparticle-embedded monolith 760

— of AuPdPt nanoparticle-embedded
monolith 760

— AuPdPtRh nanoparticle-embedded
monolith 760

hafnia 62

hafnia—titania mixed crystals

— Raman spectra 720

H-aggregation 141

halloysite 460

— tubular clay 460

Hall-Petch effect 112

Hanks’ solution 395

hard matter templating 579

hardness 269

hard template method 348

Harnessing sunlight 979

HAuCl, precursor 184

H-bonding interaction

— of urea groups 135

H3BTC ligand 482

HCA crystallization 1348

HCI catalyst 328

HCl vapors 153

'H double quanta (DQ) experiment 668

heating rate 863

heat postreduction synthesis 1042

heavy ions 1042

Index

heavy metals 1422

— detection of 1424

Heck C—C coupling reactions 976

hectorites 444, 447

HelLa cells 1315

helionomics 1068

hemicellulose 532
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poly(2-(diethylamino)ethyl methacrylate)
(PDEAEMA) 1319

poly[2-(dimethylamino) ethyl acrylate]
(PDMAEA) 1319

polydimethylsiloxane (PDMS) 757, 1085

— chip 296

— water interface 84

polydispersion 1047

poly(D,L-lactic acid) (PDLA) 417

polyelectrolyte deposition 76

polyelectrolytes 445

— layer-by-layer adsorption of 349

poly(e-caprolactone) diol 1358

poly(e-caprolactone)(PCL) 417

— hybrids 1358

polyesters 1357

polyetheretherketone (PEEK) 1076, 1077

polyethersulfone (PES) 1077

polyethoxydisiloxane (PEDS) 524
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sublimation 538

submicron particles 1360

suboxide (TeO,) particles 1261

substrate 864

sugars 609

sulfite ions 378

sulfonated hydrocarbon polymers 1076

sulfonated PMO materials 595

sulfonated polybenzimidazol (s-PBI) 1079

sulfonated poly(2,6-dimethyl-1,4-phenylene
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template-free synthesized samples 1017

template surfactant, Brij76, 147

templating mechanisms 577

templating methods 347

TEMPO (2,2,6,6-tetramethylpiperidine-1-
oxyl) 981

— functionalized silane-modified ITO
electrode 407

tensile energy 289

tensile strength 1358

tensile stresses 867, 868

TEOS. See tetraethoxysilane (TEOS); tetraethyl
orthosilicate (TEOS)
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Index

TE polarization 1033

terbium 1259

Tergitol NP-10, 98

ternary (cordierite) systems 326

ternary zinc tungstate (ZnWO,) 1196

terra-cotta unglazed vases 1151

4-tertbutylcatechol 46

tertiary cerium alkoxides 32

tetraalkoxysilanes (Si*") molecule 23,127,197,
490, 583, 746, 793, 1282

— hydrolysis reaction of 1282

— polycondensation of 347

tetraaminobiphenyl 1079

tetrabutoxytitanate (TBT) 728

tetrabutylammonium fluoride (TBAF) 152

tetrabutyl orthosilicate (TBOS) 458

— as silica precursor 458

tetrabutyl titanate (Ti(OC4Ho)s) 256

tetradecylphosphonic acid 32

tetraethoxysilane (TEOS) 4, 167,321, 323, 335,
373, 524, 620, 659, 747, 1282

— Si(OC,Hs)y 1389

— sol 347, 1074

tetraethoxy titanate 455

tetraethyl-orthosilane 101

tetraethyl orthosilicate (TEOS) 247, 377, 380,
381, 388, 389, 391, 399, 403, 404, 408, 431,
445, 474, 714, 794, 816, 1083, 1207, 1349

— acid-catalyzed sol-gel reaction of 1074

— APTES shell 940

— co-electrodeposited 403

— deposition 389

— derived silicate network 1357

— direct hydrolysis of 827

— HTSCD aerogel 544

— hydrolysis 826, 830

— hydrolysis sol—gel reaction 1074

— MPTMS films, co-electrodeposited 398

— MTES hybrid coating 1211

— Si(OC,Hs) 929

— sol—gel silica coatings 1207

— soluble additives 348

— solution 430

— systems 686

— TMOS-based silicates 904

tetraethyl orthosilicate—cetyl trimethyl
ammonium bromide (TEOS-CTAB)-based
silica sols 693

tetrafluoroborate 490

— anion 491

tetragonal

— zirconia nanocrystals 31

— zirconia nanoparticles 362

tetrahydrofuran (THF)

— F127 block copolymers 829

tetraisopropyl orthotitanate 793, 794, 795

tetrakis(2-hydroxyethyl)orthosilicate
(THEOS) 635, 797, 807

tetrakis (carboxyphenyl)porphyrin-
silsesquioxane 968

5,10,15,20-tetrakis[(1S,4R,5R,85)-
1,2,3,4,5,6,7,8-octahydro-1,2:5,8-
dimethanoanthrance-9-yl]porphyrin 977

tetralin 1, 2—dihydronaphthalene, catalytic
disproportionation of

tetramethoxysilane (TMOS) 4, 321, 323, 332,
373, 386, 388, 389, 399, 403, 406, 407, 452,
489, 490, 524, 747, 900, 1282

— acid-catalyzed hydrolysis and

— — polycondensation of 347

— copolycondensation of 979

— derived system 750

— hydrolysis of 1283

— molecules 473

— Si(OCH3)4 1389

tetramethylammonium hydroxide
(TMAOH) 541, 1195

tetramethylenediammonium 1321

N,N -tetramethylene-2,2'-bipyridinium
bromide 979

tetramethyl orthosilicate (TMOS) 520, 630,
686

tetravalent metals 321

textural nanoporosity 1354

TFT. See thin film transistor (TFT)

thaumatin 634

theranostics 576

— platforms 826

thermal analysis 252

thermal annealing 863, 864

— rates 864

thermal bleaching 1249

thermal bridges 1399

thermal conductivities 266, 519, 754, 755,
1386, 1387, 1388, 1389, 1392, 1393, 1397

thermal crystallization 246

— gels, main steps 246

thermal decomposition 258, 280, 282, 1035

thermal emissivity 1257

thermal energy 854, 1256

thermal expansion 331

— coefficient 266

thermal gravimetric analysis (TGA) 548

thermal heating 57

thermal-induced effects 174

thermal inkjet (T1IJ) technique 1158



thermal insulation 1385, 1386, 1389

— materials 1385, 1388, 1390

— solutions 1399

thermally resistant polymers, sulfonation
of 1076

thermally stable meso—macroporous zirconias
with a nanocrystalline framework 1004

thermal Marangoni flow 299

thermal oxide (TO) methods 1034

thermal posttreatment 395

thermal resistance 266, 1385, 1387

thermal sensors 1041

thermal stabilization 288, 450, 488, 591, 592,
887, 889, 1352

— pigments 1158

— silicone polymers 756

thermal superinsulation materials (SIM) 1406

thermal transmittance 1387

thermal transport 1388

thermal treatments 77, 85, 258, 460, 462, 1039,
1416

— of crystallization 867

— for removal of templates and 1038

thermal-triggered capsules 76

thermochromic properties 1245

thermogravimetric analysis (TGA) 1373

thermogravimetry-differential thermal analysis
(TG-DTA) setup 258, 548

Thermolon sol-gel coating 1061

thermo-optic sensors 1041

thermoporometry (TPM) 547

thermoresponsive valves 1328

thermosensitive hydrogel microspheres 76

thick film sensors 1183

thickness 1257

thin films 61, 668, 1249

— annealing 61

— deposition techniques 1101

— self-assembly of 126

thin film transistor (TFT) 769

thin-wall assembled SnO, tubes 422

thin layers 277

thin solid films 277

thiol-functionalized phenylene—silicas 592

thiol groups 592

thio-LISICON 1101

thiol-silica/silver nanoparticle 1427

thiopyridine, Raman intensity 1049

thio sol-gel (TSG) 234

thiourea 461

third-order nonlinear refractive index 1262

three-armed OPV (3-OPV) precursor 147

three-cell proton exchange membrane fuel cell

Index

— scheme of 1072

thrombin 1316

thymidine 400

Ti alkoxides 1001

TiBALDH 215

Ti hybrid materials 1258

Ti-O-Si bonding 445

Ti(i-PrO), deposition 389

Ti(IV) alkoxides 697, 1098

time-dependent gas chromatography

— (GC) measurements 52

Ti-mesostructured materials 790

tin dioxide 624

tin(IV) acetate (Sn(OAc),) precursors 421

tin oxide 527

TiO,. See titanium dioxide (TiO,)

TiO5:CdS film 737

TiO,-CeO,-SiO, mixed oxide 1255

— UV protective coatings 1256

TiOCl, hydrolysis 698

TiO,-2-mercaptobenzothiazole (MBT)-loaded
nanocontainers

— epoxy coating 1377

— epoxy coating containing 1378

TiO,—Al,O3 nanofibers 424

TiO,—-SiO,—Ag nanocomposites 624

TiO,—ZrO, nanocomposite 1197

Ti-O-Si linkages. 798

TiO,-SiO, aerogels 801

TiOSO4-2H,0 solutions 698

TiOy-ZrO, catalyst 1024

Ti:sapphire laser 734

Ti:Si ratio 389, 789, 801

— atomic 389

TISP-Brij 58, 917

titanates

— stoichiometry and complexity 1199

titania 168, 169, 326, 391, 624, 634, 775

— -based sol-gels 701

— films 166

— gels 527

— mesopores 184

— mesoporous layer 172

— multifunctional sol-gel coatings 923, 924

— nanoparticles 60, 61, 62

— oligomeric “primary” particles 697

— particle 625

— powders, with honeycomb morphology
1001

— properties 912, 913

— self-cleaning 923

titania—alumina (TA) formation 1001

titania—organoclay nanocomposites 455
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titania—zirconia (TZ)

— formation 1001

titanium 375, 389, 792

titanium alkoxides 326, 455,460,791,793,797,
807, 1001

— hydrolytic instability 799

— hydrolytic polycondensation, effects 1001

— modified with acetylacetone 848

— as precursors 1085

titanium alloys 1345

— manufacturing company 1156

titanium butoxide 257

— acetic acid system 60

titanium chloride 250

titanium~—citric acid complexes 798

titanium dioxide (TiO,) 200, 444, 455, 620,
630, 779

— Ag powders 1192

— alkaline/alkaline earth metals 922

— Au films

— — dynamic response of 1193

— ceramics 1190

— coating 915

— — heat treatment and crystal structure of 915

— — hydrothermal treatment of 358

— — SiC foams, photographs of 916

— critical angle 1048

— doping 920

— fiber mats 423

— fibrous clay nanoarchitectures 462

— films 1259

— — thickness 915

— — Tween 20, 920

— with hierarchically meso(micro)—
macroporous structure 1004

— hollow spheres of 357

— macrocellular scaffolds 994

— macroscopic fibers 97

— nanocomposites 1020

— nanocontainers

—— EDAX map of 1377

— nanocrystals 31, 44

— nanofiber 424

— nano-/micromaterials 1189

— nanoparticles 44, 445

— nanorods 32

— nanostructured thin films 1190

— nanotubes 430

— — fabrication process 432

— nanowire/Au nanoparticle composite 631

— palygorskite nanoarchitectures 462

— particles 460

—— TEM images of 358

— P25 coatings 920

— powders 1191

— — photocatalysts 913, 914

— refractive index 1034

— sepiolite nanoarchitectures 461, 462

— silicatein composite 631

— thin films 1192

titanium ethoxide 92, 1001

titanium (IV) ethylhexyloxide (Ti
(OEtHex),) 1013

titanium glycolate 797

titanium halide 1189

titanium isopropoxide 251, 255, 473, 714, 782,
801, 1018

— synthesis 1137

titanium(IV) bis(ammonium lactato)

— dihydroxide (TALH) 357

titanium(IV) chloride 31

titanium(IV) isopropoxide (TIP) 31, 32, 251,
252, 253, 431

titanium Magnéli phases 113

titanium nanoparticles 97

titanium #-butoxide 383

titanium—amine complexes 850

titanium oleate complex 55

titanium orthotetrabutylate 251

titanium-oxo/hydroxo compounds 793

titanium precursor 1197

titanium propoxide 177, 179

titanium salts 807

titanium silicalites 790

titanium silicates 790

titanium tetra-n-butoxide (TiTBO) 445

titanium tetraisopropoxide (TiTPO) 250, 256,
260, 445, 455

— hydrolysis of 357

Ti/Zr ratio

— meso—macroporous TZ composite, SEM
images of 1007

TMAOH. See tetramethylammonium
hydroxide (TMAOH)

TMOS. See tetramethoxysilane (TMOS)

TMOS:GLYMO:ethylene glycol:H,O:acid
catalyst 331

TMOS:MAPTMS:MMA:H,O:acid
catalyst 330

toluene 144, 796

toluene diisocyanate (TDI) 531

top-down processing, by hard X-rays 181

top-down X-rays 185

TOPO: trioctylphosphine oxide 940

tortuosity 1049

total electricity consumption 884



toxicity 1310, 1345, 1360

T/Q ratio 662

trans—cis—trans isomerization 176

transcription, of J-aggregation 153

transduction mechanism 1414

transesterification 50, 105

transferrin 1316

transistors 141

transition metal alkoxides 169, 804

transition metal oxides 230, 1097

— ionic conductivity of 1121

— nanoparticles 234

— powders 248

transition metals 449, 791, 804, 1122

— phosphate 1134

— quaternary ammonium ion pairs

— — silica sol-gel matrix of 964

— silicates 1135

transition temperature 253, 867

translucent aerogel insulation 1387, 1398

— materials 1399

translucent material 1397

transmission electron microscopy (TEM)
images 258, 460, 523, 721

— of a-Fe,O3 429

— of crystal-like pore walls 135

— of electrodeposited surfactant-templated
mesoporous silica film 309, 384

— grid 59

— lamellar yttrium oxide—benzoate
nanohybrid 45

— of meso—macroporous Al,O3 1005

— of meso—macroporous TA samples 1007

— mesoporous nanoparticle

— — bioactive glass composition 1361

— photographs 823

— of silica nanostructures deposited in 384

— of TiO,—kaolinite, nanoarchitectures 446

transmission-relevant parameters 1033

transmissivity 1033

transparent aerogel insulation materials 1401,
1402

transparent aerogel windows 1402

transparent conductive glasses 1242

transparent foams 318

transparent insulation materials 1397

transparent magnetic aerogel 1413

transparent monolithic aerogels 1397

trans-4,4'-diaminostilbene 143

transverse relaxation time 666

trauma 1345

trialkoxysilane-capped PMMA-
TiOytrialkoxysilanes 746, 755

Index

trialkoxysilylated ionic precursors 499

trialkylamines 201

trialkylsilyl precursors 200

triblock copolymer Pluronic 123

— LiyTi50y,, titanium isopropoxide
synthesis 1137

triblock copolymer-templated large-pore
mesoporous ZrPO material 1009

triblock polymer F127, 997

tributyl phosphate 1200

tributyl tin (TBT) antifouling coatings 1063

triethoxyphenylsilane PhSi(OEt); 977

triethoxysilane (TEOS) 152, 153, 889

triethoxysilyl fragment, as structure-directing
agent 149

3-triethoxysilylpropyl (TSPHI) 1084

triethoxysilyl-terminated poly(tetramethylene
oxide) (ET-PTMO) 692

triethoxyvinylsilane (TEVS) 592

triethylamine (TEA) 532

triethylene glycol 56

triethyl phosphate (TEP) 1350

trifluoroacetic acid 536

1,3,5-triisopropylbenzene

— catalytic activity for cracking 1023

trimethoxysilane coupling agents 234

trimethoxy (octyl)silane OcSi(OMe); 977

3-(trimethoxysilyl)-1-propanethiol 474

N-[3-(trimethoxysilyl)propyl]

— ethylenediamine (EDPTMS) 393

3-(3-trimethoxysilylpropyl)acetylacetone 795

trimethoxysilylpropylisothiouronium
chloride 323

3-(trimethoxysilyl)-propyl methacrylate
(TMSPM) 179, 391, 715, 979

N-(trimethoxysilylpropyl)-N,N,N-
trimethylammonium chloride
(TMADS) 580

trimethylaluminum (TMA) 1005

— droplet 1014

— hydrolysis of 1015

trimethylamine N-oxide 33

trimethylammonium 668

trimethylbenzene/poly(ethylene oxide)-poly
(propylene oxide)-poly(ethylene oxide)-type
block copolymer

— adding sodium silicate in acidic
emulsions 348

trimethylchlorosilane 793

trimethylsiloxane (TMS) surface-
functionalized silica nanoparticles 924

trimethylstearylammonium chloride 445

trioctylphosphine oxide 31, 32
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trisammonium 1321

1,1,1-tris(hydroxymethyl)ethane 252

trisodium citrate 420

Tritirachium album proteinase K 624

Triton surfactants 582

Triton X-100 (polyoxyethylene ¢-
octylphenylether) 330, 348, 816

— mesoporous TiO,—anatase films, methyl
ethyl ketone degradation 918

triureapropyltriethoxysilane 897

triureasils 898, 902, 903

trivalent metals 321

trivalent RE-relevant transitions

— energy diagram of 1295

trypsin 620, 624

tubular structures 427

tumor, recruiting new blood vessels 1361

tunable steady state 579

tungsten chloride 46, 57

tungsten-doped lead zirconate titanate 252

tungsten hexachloride 52

tungsten isopropoxide 44

tungsten oxide (WO3) 44, 52, 53, 175

— hybrid nanostructures 46

— in Nafion 1075

— nanoparticles 33

— polybenzylene monolith 44

tungsten trioxide films 1244

tungsten trioxide nanoparticles 295

tungstic acid 196

tungstite nanoplatelets 46, 52

tungstite nanostructures

— synthesized from WClg 704

tunneling leakage currents 770

twin-screw corotating extruder 238

two-photon-pumped random lasing
1262

typically tetraethoxysilane (TEOS) 583

u

ultrafast photonics 426

ultrafiltration membranes 278

ultrahigh vacuum (UHV) 1094

ultrasmall-angle X-ray scattering
(USAXS) 673

ultrasonic mixing (UM) 1223

ultrathin films

— challenges for 771

— — interfacial and dead layer effects 772

— — microstructural instability 771

— deposition of 772

— material selection criteria 770

— method of reference: ALD 773

— sol(ution)—gel-based deposition of ultrathin
films 773

— — downscaling chemical solution
deposition 775, 779

— — downscaling chemical solution deposition,
sol—gel deposited ultrathin dielectric films,
examples 779, 782

— — surface sol-gel 773

ultraviolet light (UV) 911

— absorption spectra 1250

— curing 170, 172, 176, 330, 331

— — of hybrid sol-gel films 169

— — of oxides 167

—— TiO,/DPHA films, on PMMA 1259

— emission 96, 945

— fluorescence spectra

— — organosilica/organosilane materials 148

— induced photolysis 168

— irradiation 168, 361, 462, 942, 1249, 1251

— — proton transfer 904

— laser 176

— light 1328, 1330

— lithography 166

— patterning of mesostructured silica films 172

— photoannealing 166

— photoirradiation 168, 169, 170, 171

— — of mesoporous films 170

— — nanocomposite So—Gel Films by 172

— — in sol-gel films, effects of 173

— — top-down processing by 167

— photolithography 726

— photopolymerization 724

— protective coatings 1254

— protective sol—gel coatings 1254

— radiation sensor 1252

— sensors 1252

— solar transmittance 1402

— spectra of sol-gel hybrid coating doped/

undoped 1255

— Vis—NIR 713

— — absorption spectra, of CdSe NPs 732

— — spectroscopy 729

10-undecenyltrichlorosilane 476, 477

undoped p-type anatase 1190

unmodified silica particles (UPs) 1210

unprotected/protected coatings 1256

upconversion processes (UCP) 942

urea derivatives 133

— absorption and emission properties 144

urea—hydrogen peroxide (UHP) complex 1065

ureidopyrimidinones 138

uric acid 1425, 1426

— detection 1426



uridine 400
UVA irradiation 182
UVA light 168

v

vacuum insulation 1385

— components 1404

— panels 1403

vacuum insulation panels (VIP) 1388, 1403

vanadium-based hybrid films

— fabricated by multiphoton

— — polymerization 179

vanadium oxide 94, 178

— nanoparticles (NPs) 462

vanadium oxobenzoate 46

vanadium(V) oxytriisopropoxide 46

vanadyl oxalate 462

van der Waals bonding 489

van der Waals forces 124, 678

van der Waals interactions 4, 237, 580, 585

vaporization enthalpy 488

vapor-phase polymerization (VPP) 417

vapor pressure 285, 287, 293, 488, 536

vapor-surface sol-gel deposition

— of titania 1413

variable optical transmission materials 1252

variation of thickness

— of silica films electrodeposited on ITO as a
function of deposition time 385

VASP (Vienna Ab Initio Simulation
Package) 657

V-doped meso—macroporous TiO, 1024

Verdet’s constant 822

Verdet constant 822, 824

vermiculite 453

Vesicle-like hollow silica particles 350

vesicles 347

vibrating sample magnetometer (VSM) 818

Vickers hardness 269

vinylarenes

— regioselective hydroaminomethylation
of 976

vinyl-functionalized BPMO materials 592

vinylmethyldimethoxysilane (VMDMS) 757

p-vinylphenylmethyldiethoxysilane
(VEMES) 1084

vinyltriethoxysilane 169

vinyltriethoxysilane (VTES) 400, 478, 947,
1283

vinyltrimethoxysilane (VITMS) 396, 757

viscosities 10, 18, 92, 101, 267, 282, 283, 284,
291, 293, 300, 301, 488, 492, 777, 851, 866,
1033, 1034, 1240, 1252, 1354, 1356

Index

— variation 299

visible absorption spectra

— of planar waveguides 729

visible solar transmittance 1402

visualization 82

V,04-coated carbon nanotubes 43

VOC:s. See volatile organic compounds (VOCs)

volatile elements 862

volatile organic compounds (VOCs) 911,1057,
1173

— detection 1192

— electrical sensing 1195

— total oxidation 1022

volatile organic pollutants 450

volatile solvents 331

volatility 282

voltammetric 1416

voltammetric nitrite sensors 1430

V5,05 ribbons 96

V,05 semiconductors 277

VITMS-VMDMS gels 757

— surface modified with 758

VxTil-xO, films

— methylene blue, absorbance change 921

Vycor-glass (VG)

— composites 823

— rods 823

Vycor® process 806

w

Walden rule 488

washing cycles 349

water-based sol-gel paint 1061

waterborne sol—gel systems 1058

water—chloroform cosolvent 1018

water/ethanol macrochannels 1002

water filtration materials 415

water-gas shift (WGS) catalysts 558

water-soluble metal complexes 853

water-insoluble chiral transition metal
catalysts 1064

water miscibility 492

water—oil-surfactant 247

water oxidation catalysts 415

water-soluble sodium silicate 215

water splitting catalysis 391

water—wax interface 81, 84

wave frequency 1033

wave function 1046

waveguide claddings 1039

waveguide/fiber-optics optical delay
generators 1252

waveguide prism coupling setup 716
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waveguide Raman spectroscopy (WRS) 716

waveguides 719, 721, 1039, 1257

wax casting 987

wax melting temperature 78, 83

wax release temperature 78

wax—water interfaces 77, 83, 84

W-doped PZT 252

weak acids/bases 491, 1318

Weber numbers 306

wet etching 288

wetting agents 781

wetting property 300

white LEDs (WLEDs) fabricated using

— InGaN blue LED chip encapsulated with 895

white light based on LEDs 887

white light emitting OLEDs (WOLEDs) 885,
889

white light origin 904

wide-angle X-ray scattering (WAXS) 673

Wilkinson catalyst 972

Wittig olefination

— one-pot combination of 980

WOj3 forming bilayers 1244

W 18049 nanowires

— HRTEM image of 44

wool 62

WO3/Pd film 1194

wormbhole-like mesoporous structure 1004,
1008

wormlike mesoporous nanorods 1014

WOs; sensitive layer 1194

WOj3 sol-gel film 1193, 1194

WO3/TiO, for electrochromic 1258

WO, nanoparticle 33

X

X-aerogels 552

xanthine oxidase 403

Xe in strong interaction, with ibuprofen 666

129Xe NMR spectroscopy 665

xenon 1404

— light source 823

129X e resonance signals 666

xerogels 4,25,112,165,174,259, 320, 321, 322,
324, 325, 557, 561, 752, 753, 795, 796, 1261,
1388

— coatings 1062

— monoliths 318, 325

— — fabrication 325

— porosity 687

— stage 964

X-ray diffraction (XRD) 124, 135, 252, 253,
717, 1094

— analysis 867

— (Ca, Pb)TiO3 perovskite thin film 868

— of (Ca, Pb) TiOj; perovskite thin film 867
— effect of pH values on 733

— powder patterns 140

X-ray ablation 181

X-ray absorption (EXAFS)

— characterization techniques 933

X-ray irradiation 166

X-ray photoelectron spectroscopy (XPS) 1094
X-ray reflectivity (XRR) 1034

XRD. See ray diffraction (XRD); X-609
p-xylene 796

y
YAIO; perovskites 1163

Yb** sensitizer absorption line 943

yellow sponge-like gel 1090

Y,05-stabilized zirconia electrolyte (3Y-
Zr0O,) 1095

Yoldas process 326

yolk—shell

— Au@hollow mesoporous silica particles 361

— nanostructures 354

— structured particles 360

Y,05: Er** nanocrystals 944

Young’s modulus 552, 1208, 1211, 1216, 1218,
1358, 1360

— UF coating 1221

Young-Laplace equation 284, 320

Young’s modulus 177

YSZ. See yttrium-stabilized zirconia (YSZ)

ytterbium 1257

ytterbium chloride hydrate 256

yttria-stabilized zirconia gels (YSZ) 529

yttrium aluminum garnet 248

yttrium butoxide in aqueous media 1006

yttrium chromite 248

yttrium-doped barium zirconate (BZY) 1092

yttrium isopropoxides 45, 1088

yttrium oxide 46

yttrium oxide—benzoate nanohybrids 45

yttrium-stabilized zirconia (YSZ) 702, 1197

— coating 1089

— electrolyte 1087

— nanoparticles 702

z

Zeeman effect 653

zeolites 122, 444, 665, 1258

— cores, selective dissolution of 356
— features 355

— materials 791



— nanocrystals 998

— polymer/mesoporous samples 998

— -type seeds 998

— ZSM-5 nanocrystals 1022

zero-field cooled (ZFC) 818

— curve 821

zero minimal pollutant emission 1072

Z-scan 1261

— high-quality PbS QDs 738

— measurements 714

— — for CdS systems 737

——setup 718

— spectra, for nonlinear optical effects 734

— technique 734, 736

ZIF-8, 482

ZIF-71, 480

ZIF-78, 480

ZIF-90 (Zn(imidazole-2-arboxyaldehyde)2)
membranes 477

zinc acetate (Zl’l(OAC)z) 421, 463, 479, 482

— in alcohols 1195

— solubility of 1195

zinc acetylacetonate hydrate 54

zinc 2-ethylhexanoate 762

zinc hydroxyl species 53, 54

zincosilicate zeolite (CIT-6) 356

zinc oxide 178, 480, 481, 482, 1257

— core templates 434

— crystalline powders 1196

— crystallization 1196

— films 1195

— — time-resolved tests 1196

— macroscopic fibers 96

— nanocrystals 32, 54, 703, 1197

— — log—log plot of 704

nanoparticles (NPs) 445

— nanorods 96, 97, 432

— nanostructures 54

— particles 96

— sensors 1194

— thin films 1195, 1196

zinc phosphate 479

zircon ceramic pigment

— turquoise of vanadium 1149

zirconia (ZrO,) 166, 266, 326, 375, 383, 775

— alkoxide 448

— clusters, cylindrical shape of 701

— doping 1088

— films 169

— glasses 1295

— GLYMO OIH, NIR emitting LDL dye 947

— hybrid films 1257

— hydrolysis of 1090

Index

— introduction 1093

— laser dyes 1284

— materials 1019

— monoliths 326

— nanoparticles 934

— precursors 177

— sepiolite nanoarchitectures 463

— sol-gel precursor chemistry 700
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